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. LUMMARY

In August 1988, the Nationd Inditute for Oaoupetiondl Sefety and Heelth (NIOSH) recaved arequest fromthe
Ameican Fedaration of Grain Millersto evaugte expoauresto prapylene oxide, darch dud, phogohorus
axydiaride goichorohydrin, and the potentid for sarch dugt exploson a Nationdl Sarch and Chamicdl Compary
inldand Fdls Mane

NIOSH invedigetors conducted aste vist on Octaber 12, 1988 and on Uy 27-29, 1989, to monitor workers
expoaLreto propylene axide, gaidhiorohyadrin, and darch dust. Bassd upon aosarvation of the prooess the patentid
for expoaresto phogohorus axychlaide did nat gopear to be high enough to condudt exposuremonitaring. Area
propyleneaxidear conoantrationsranged from lessthen 0.1 to 10.7 pertsper million (ppm) in 15 samples adllected
inthereector room and ather aress of theplant. Forty-two parsond bresthing-zone sampleswere callected from 18
employessonthreework shiftsover three conseouive days: Theaemployesshed 8-hour imewaghted average
(TWA) exposresranging fromlessthen 0.1 to 58 ppm. Thehighest persond bregthing-zone exposLre ooocurred
whenan gparatar falled tofdlow oparaiond prooadlres during the pumping of propyleneaxideintoavat. The
Oaoupetiondl SHfety and Heelth Adminidration (OSHA) Ramissble Expoaure Limit (PEL) and the American
Cofaenced Govemmentd Indudrid Hygends(ACGIH) Threshdd Limit Vdue(TLV) for propyleneaxideae
20 ppmasan 8hour TWA. NIOSH recommendsthet prapylene axide be conddered apotentid ocooupetiondl
cardnogen and thet worker exposLres be redluiced to the lowest feegble conoantrations

Two pasord breathing zone samplesfor gachiarahydiinwere adllected from an gparatar. OnesampleresLt
adlected during the hendiing of gpidhilorohydinwes 132 pomfar al6-minutepariod. A ssoond pasond sample
adlected during thisshift (510 minutes) was 02 pom. OSHA hesetablished aPEL for gaidiiorohydinaf 2 pgom
asan 8hour TWA. NIOH hesrecommendad thet gpichiarohydrin betrested asahuman cardnogen and
expoauresbelimitad to thelowme feesble conoantrations

Fvepasond bresthing-zonesampleresuitsfor totd nuissnoedugt (darch dust) ranged from an 8-hour TWA of 32
t0 181 milligramspar aubic meter of air (mg/in). The OSHA 8-hour PEL for tatd nuisancedugt is15 mgin®. The
ACGIHTLV for gachis10mgi®. Inmeny aessof theplant garch dugt ispresant on sufacesaswll asinthe
ar.

Although prapylene axide conoantrations are bd ow the OSHA PEL, detedtable conoantrationsware presart inthe
reector room and ather arees of the plant; these should be reduced to thelowvest feesible concentration. Contrals
auchasimproving thetightness of equipmant seds and doseattention to gperationd procedures should reduce

propyleneaxideexpoares Thepresanced evenafinelayer of tarch dugt on sufacssisapatantid fireand
explasion hezard, therdforg, arbome and surface darch dugt should d o bereduced to thelovedt feesiblelevdls
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adz1
Although propylene oxide concentrations are below the OSHA PEL, detectable concentrations were present in the
reactor room and other areas of the plant; these should be reduced to the lowest feasible concentration. Controls,
such as improving the tightness of equipment seals, and close attention to operational procedures should reduce
propylene oxide exposures. The presence of even a fine layer of starch dust on surfaces is a potential fire and
explosion hazard, therefore, airborne and surface starch dust should also be reduced to the lowest feasible levels.

http://www.cdc.gov/niosh/hhe

INTRODUCTION

OnAugud 3, 1983, theNationd Indtitutefor Oooupetiondl Safety and Hedlth (NIOSH) recaved arequet fromthe
Ameican Fedaration of Grain Millers (AFGM) to evduate exposuresto propyleneaxide, darch g,

phosphorus axydilaride, gaidhlorahydrin and the patentid explogion hezard from sarch dugt & Nationdd Sacchand
Chamicd Compary inldand Fells Mane Hdd surveyswere condudied on Odiober 12, 1988 and on Uy
27-29,1989.

BACKGROUND

Thefadlity washuiltin 1967 and sdld to Nationdl Sarch and Chamicd Compary in1977. Origirelly theplart
processed patatoesfor garch and dextrin. 1n 1963, produdtion of tapiocagtardhesfor food and indudrid uses
begen. Curently the company uiilizestgpiocadarch and alimited anount of patato and com darch to produce 40
different oedidity dardhes Theplant opaaesthreewark shiftswith 69 hourly and 19 sdary enployess

Propyleeaxideisamgor ingrediant inthe produdtion of oedidity tpiocadardhes Thepropyleneaxideissored
outsdethe proocessing building inan underground tank. When propylene axideisnesdied, thereopired amourt is
pumped to onedf fivereedior vessds (vasA, B, C, D, ad E) inthereector roomwherethetgpiocadarchis
Thevasdl haveded covaswith an egitator et entaring from thetop of thevessd with PTHE
(pdyterafluoroethylene) pecked sedls Theareisd o ahetch door onthetop of eech vessd to cdlled ssamplesar to
aldingredents Beforepumping theprapylene axide thelinesto the vat are purged with nitrogen to prevart an
exogvemixturedt axygen and propyleneaxidevgpor fram forming. Theheed goece o thevatsisdso blanketed
with nitragen during the reection cyderto limit axygen concentrationsito below 10%. Fansarelocated a thetop of
each vat to exhaud vgparsfram the heed goeceto cus dethe building whenever thehetch isopaned. Thisis
fdlowed by another nitrogen purge. Oncethe prapylene axideis added, the tarch dunTy ishested and mixed for a
lesst onedly. Duing the processing, sevard of thefdlowing chemicdsmay beadded to thedurry dgpending onthe
typed product desiret uifuric add, hydrodhiaric add, hydrogen paraxide, sodium hypodhlarite, duminum sulphete
sodium hydraxide, and phogoharus axydhlaride: Although monitaring was nat conoucted for these substances
expoares gopeared to beminimd. The phogohorus axydhlarideis tored and weighed on thereectior room
mezzanineand menuelly poured into the vatsthrough thehetch doars: Oreto threetimesamonth an gperator will
added 1010 15 poundsof gaicilorohydrinto asinglebetch of patato garch dury thet will beused for induetriad
gopictions Thegadiardhydinissored and weaghed inashed outsidedf thereector building then hend caried in
aplagtic contaner into thebullding and poured into thevats: After thedarch duny isprocessed, thedury should
contan only afew partsper million (pom) prapyleneaxide. Thedarch durry isthen pumped aut of thevet and
udegossasaiesd filtaing, drying, ginding, llending, and firelly begging in ather departments

Theprocessing of thegarch inthereedtor roomispaformed meinly by theoparatars: Other employesswino
oocasondlly enter thereector room aresupavisors maintenence parsonnd, and filter oparatarsfromthe drying

. Food room pedkarswho do nat nomrally enter the reector room; they beg and packegedarchin
aressadjaoant to the reector room.

METHODS

NIOSH invedtigatarscondudted aninitid evaugtion of theldand Flls Manefadlity on Octaber 12, 1988, The
investigetion began with amesting with menegemant and union represantatives on patentid heelth prademswithinthe
plat. Duingthismeding, copiesof indudrid hygienerecords the OSHA Lagand Summary of Oooupetiordl
InNuiesand lliness alig of enployess flon-through degrams o the process adiagram of theplant layout, and allig
o dl dhemicdsusdintheprocessweare datainad. Fdllowing the medting, awak-through ingoedtion of thedarch
modification prooesssswas conoucted,



Uponreview of the company recardsand completion of thewak-through ingpedtion, theinvestigators conducked
thet therewasapatantid employesexpoaureto propyleneaxide, gaichiorohydin, and darchdus. Many ather
damicdswere presat intheplant but the patentid for eqpoarewas nat ssgreet ssthe dbovettreecompounds A
reumvist to monitor employess exposureto these compoundswias schedlled. On July 27-29, 1989,
evironmantd monitaring wes pafarmed far prapylene axide, epidiiorohydin and darchdugt.

A Popjeeaide

Rarsord bresthing zone samplesweare colledted from employesswho warked in thereector room, the
filte-crying areaand the dumping dorage lending area. Shart-tam aswidl asfull-shift parsord
bregthing-zone sampleswere adllected from employessin the reector room Snoe high concantraions of
propyleneaxide can surate the dheroodl mediaresuling in propylene axide breskthrough, Inaddition, the
conseoutive hort-tam samplesidentified short-term expoaures assod ated with process and job adivities
Areadr sampleswaredso adleded inthereector room.

Sampling bagen on Uy 2ith a 0710 hoursand continued during al dhiftsuntil Liy 2%th e 1500 hours
Rersond bregthing-zone sampleswere cdllected from seven reedtor oparators, three upanvisors three

mantenencewarkers threefilter oparatars and two tag dumpars (peckers). Hfteen aeasamplasware
placed inthereectar room onthemezzarineand onvasB, D, adE

Theaddition df propyleneaxideto thevashestypicaly beenthe pariod of gregtest propyleneaxide
emissonsinowarkroomair. Propyleneoxidewasadded tovat C on Uy 2ah a 1520, tova E on Uy
28tha 0500, tovat B on Uy 28th a 1230, and tovat D on Jly 29th a 0430.

Thepropyleneaxidear sampleswere adlected on 10050 mg cheracdl tubesa aflonv-ratedf 02 litersper
minute All cdledted ssmpleswerestored bdow OPC until andlyss Thesampleswearethen desorbed with
cabon daufideand andlyzed by ges dyometography according to NIOSH Method No. 1612,(1) Thelimit
of deetionwas001L mg pa sarple

B. EicHadhydin

Epchlorohydinwasadded toavat on Uy 27 & 1420 by Operatar 1. Two bregthing zonesampleswere
adleted fram thiswarker, onefar 16 minutes during theweghing, trangoarting, and pouring of the
gridiorohyatin, and assoond for theentire 510 minuiesof iswork hift. Thetwo sampleswarecdlledied on
100/50 mg dheracdl tubesa aflon-rateof 0.2 litersper minuteand sored bd ow °C uniil arelyzed The
sampleswerethen desorbed with carbon disulfide and andlyzed by ges drametogrgphy acoording to
NIOSH Method No. 1010,(1) Thelimit of detection was0.01 mg per sarple

C. TodDut

On Uy 28th, parsond breathing zonesamplesweare odllected for tatd nuisancedudt from 5 Food Padkers
whowarked inthedrying and dumping-torage blending departimeants: All sardlesweareadlledted on
preweghed 37-mm, 5-um poresize, paywvinyl dlaridemambrarefiltarsa aflonv-aeof ather 2 or 3litas
per minute Gravimetric andlyssof the sampleswas parformed acoording to NIOSH Method No. 0500(1)



V.

EVALUATION CRITERIA

A PopleeOxide

Skin contact with ligquid propylene axide can cause contedt danreitis: Expoaureto propylene axide vgpaor
can caueimitation of theeyes nose throet, and lungs: In onerrepart, humensexposad to propyleneoxide
vapor recaived comed bums(2) Exposureto propyleneaxide can dso result in areoluced capeaty to repelr
DNA lesons Twenty-threeworkersexposad to propylene oxidein afectory produaing akylated sarch hed
recuosd cgpeaty for unschedled DNA syrnthesisfaloning theinvitroindudion for DNA damegetother
blood lymphooytes(3) Unschedled DNA synihesisisadiep intheaezymdic repeir of DNA damege
Sudesonthecardnoganic dfet of propylene axideinlaboratory animespafamed by theNationdl
Taxiodlogy Program and by ather reseerchars heve conduded thet thereis evidence thet propylene oxiceis
ananimd caranogen(4) Bassd onthisresearch, NIOSH therefore recommendsthat propyleneaxide be
conddared apatentid oooupetiondl cardnogen in confamencewith the OSHA Canoer Rdlicy. Theexoess
cancer risk for workers expposad to propylene axide hes nat et bean established, but the prolstality of

deved oping canoer should be decressad by minmizing eqoosure: Asanétter of prudant pubdic hedith palicy,
employersshould asssssthe condiions under whichworkersmey be exposed to prapylene oxideand teke
ressonetle precautions (Such as goproprigte enginearing and work pradtices contrdls) to reduce exposLresto
thelowes feesidle concentrations(5)

The Oooupetiond Seety and Heelth Adminigiration (OSHA) hesreoartly esteblidhed an 8-hour
timeweghted average (TWA) PEL of 20 ppomfar propyleneaxideto pratedt workersagaind therisk of
primery imtation and cantrd nevoussysam degaresson(6) However, during the OSHA rulemeking
process NIOSH dissgread with the proposad parmissibleexpoaure limit (PEL), recommending thet
propylene oxide be desgnated asapatentid cooupationd cardnogan(7)

TheAmaican Corfarenced Govermantd Indugrid Hygends(ACGIH) threshdd limit vdlue (TLV) is20
pemasan 8-hour TWA.(8) TheACGIH TLV TWA isbesed ontheaoutetoxiaty of propyleneaxideand
its"lessar taxiaty in rdation to ehylene axide’ (9)

Eadioahydin

Epdordhydinisacdadessliquid with eninitating, dilorofommHike odor. Worker expoaureto
guichiarahydrin may ooaur by either ingetion, inhelation, or damd contedt. TheIntamationdl Agancy for
Research on Canoar reported thet thereis auffident evidencefor the carainogeniaity of gaicdiloronydinin
expaimantd anmds hoveve, thereisinedequete evidancefar the carainogeniaty of epidhiarahydrinin
humens(10) OHA hesetadlished aPEL for gpidilorahydiindf 2 ppmasan 8-hour TWA. NIOSH hes
recommended thet pidhl orohydrin betrested asahumen cardnogen and expoaure belimited to thelowest
levd possble(11)

Tatd Nuisance Dudts (com, tgpioca, and potato darches)

Airbomenuissncedugts whichindude com, tgpioca, and patato sardhes arepposedy dustswhich have
few advaredfeds on thelungsand do nat produce Sgnificant organic diseese or toxic fect when
expoauresaekept under ressoneblecontral. OSHA's8-hour PEL for nuisancedugt is5 mg/? for
respirsbledust and 15 mgin? for totd dust(8) The ACGIH recommendsthet exposreto gach not
exossd 10mg/?.(9) NIOSH hesnat recommended an exposureleve for nuissnoedust.

Although darches are conddared norHaxic, darch dut isafireand exploson hezard. The Bureau of Mines
hesdassfied mogt dardhessshaving a”severe’ explasion patentid. TheNationd Fire Pratedtion Assodiaion
hes ddtaled dandardsfar the manufacturing and hendling of sarch(12) Thedandardsinduderequiramants
for drudurd fegtures ventilation, eqploson pratedtion, equipmant, dacch dryers dugt contrd,, housekegaing,
dedricd, fire protedtion, autting, welding, Joerk-oparations and ather topics




VI.

VII.

RESULTS
A PopleeOxide

Forty-two persond bresthing zone sampleswere cdllected from seven reedtior oparators, three upanvisors
threemaintenenceworkers threefilter oparators, and two teg dumpers (packas) (Teble 1). Theopaaars
hed 8-hour TWA propylene axide exqpoaresranging fromlessthen 0.1 to 5.8 ppm. Thehighest exposure
(5:8) pom oocurred to Operator 5 on Ly 28-29 onthe 3rd dhift. Duing thesame pariod anareasample
adledted inthe mezzaninemessred 10.7 pom. Somefedtarstiet may have contributed to theselevdsare
propyleneaxidewas pumped inio vat D a 0430, thesodium hydraxidevave onvat D wesleft opan,
possbly dloning prapylene axide vgoar to berdessad into thereector room, the hetch doar to vat D wasnat
dosdtightly, and the calling fan abovethe vessdls used to vart fumes and vgporswas tumed dff during the
dhift. Thesupavisars mantenance parsord, filter oparators and tag dumpershed 8-hour TWA expoaures
rangngfromlessthen 0.1to 0.7 pom. Thehighes short-tem exposreamoung thisgroup wasdo 0.7 pom
which ocourred on JUly 27th betwean 0725 and 0752 when ameantienence amployee wasin thereector
room. Hfteen aeasamplesadledted in thereactor room ranged from lessthen 0.1 to 10.7 ppm (Teble 2).

B. Eadladwydin
Epdilorohydinwasadded toavat on Uy 27 a 1420 by Opearator 1. Theoparaior woreanegrene
goron, goves boats afacedhidd, and a3V hdlf face cartridgeresairator (TC 23C-443). Theopaator wes
quelitativey fit tedied for thisregairator and dso wearsit during theweighing and pouning of
axychlaide Two bresthing zonesampleswere adlledtied from thisworkars (cusde of hisresairatar) (Teble
3. Onesampleadlentad during the hendling of gaichiarahydrin mesaured 132 ppm for a16 minute pariod.
Asaming thet no further expoaureto gaidiloronydrin oocured during the hift, is8-hour TWA expoare
would be0.7 ppm. A ssoond parsond sample adllected during hisshift (510 minutes) messured 02 pom.

C. ToadDut

On Uy 28th, parsond breathing zonesamplesfor tatd nuisance dust were cdllected from 5 Food Padkers
whowarked inthedrying and dumping-siorage-lending departments: The8-hour TWA expoares
from 32t0 181 mg/im? whichisin excessof the OSHA tatal dugt sandard of 15 mg/n. Exposreswere
gredest during thebegging of thesarch

CONCLUSONS

Propyleneaxidevgpar ispresant in thereedtor room and possibly & low concentrationsin ather aress of theplarnt.
Propylene axide concartraionswere gapraximetdy 10 imesgregter on Uy 28-29 during pumping of propylene
axiceintova D thenontheather dhifts Thecausedf thisexaursonwesmenly dueto propyleneaxidebang
pumpad into avat when the sodium hydraxide vave onwissleft open, thehetch door nat dosed tightly, and the
aaling fan abovethe vessds used to vart fumesand vgporswas tumed off during the dhift.

Although propylene axide concantrations are bdlow the OSHA PEL, therearedill low levdspresant inthework
aea Sncepropyleneoxideiscongdared by NIOSH to beapatentid oooupetiond caranogen, anployee
expoaresshould bereduoad to thelowe feesibleleve.

Expoaureto gpidhiorohydin should beminimd becausethe operatorsweer regairatarsduring theweighing,
trangporting, and pouring. Snceguidiorohydinisaregulated caranogen, autometing the addition of
guichiorohydrinto the processwould modt likdy further reduceemployess expoaLreto gpiciioronydin

Two of thefivefood packers monitored were exposad to Sarch levelsin excessof the ACGIH TLV of 10 g/
Ored theseemployesswasexposed to tatd nuissncedudt (darch) levd inexcessof the OSHA PEL on15

Sarch dugt on surfaossiscommon throughout mod aress of theplant. Althoughthecompleeremovd of dl
fugtivedarchisedrady dffiaut, thepresanced evenafirelayer of darch dugt on arfacssisapatatid firear
eqiodon hezad.



VIII.

RECOMMENDATIONS

1

Tofuthe reduce prapylene axide expoaresin the plant amosphare, thefdlowing sepsshould beteken
a Agtao gt sesonthevasshoud berouindy ingoacted
b.  Sesonthehatch doorsshould beroutindy checked.

¢ Ropyleeaddeintredarchdury shoud becompedy reeced befaretheduny ispumped tothe
filtaing and drying departmant.
d.  Acssstotheresctor room should belimited to only essntid employess

e  Opaaorsnesdtoreview opaationd proceduresto prevant theescape of propyleneaxidevgpars
inothework area

Thehood usad to providelocal vertilation during theweighing of phogohorus axydilaride should be
improved. Endosng theweighing gationwith aboothwould bemare effedtive

Sach dugt levds should bereduced inthefood pecking areatto levelsbdow the ACGIH TLV of 10 mg/in.
All dfartsto reducearbome darch dus, through housekegping and enginesring contrdls will dsoreducethe
patentid for fireor eqdosion
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TABLE1
Rasond Bregthing Zone Samplesfar Propylene Oxide

Nationd Sarchand Chamicd
Idand Fels Mane
HETA 88-340
July 27-29,1989
Sape Dae Time 8Hour TWA
JobTitles No. dy Hous pom inpom
Opeator 1 C2 27 0710-2050 08
cu 27 1050-1416 24
C17 27 1432-1446 ND
C12 27 1416-1432 ND 14
Opeator 1 C18 27 0715-1545 17 08
Operator 2 C3 27 0715-1055 02
C16 27 1055-1440 01 01
Operator 2 C15 27 0715-1439 02 02
Opeator 3 C6 27 0720-1120 06
Cl4 27 1120-1435 05 05
Opeator 3 C13 27 0720-1434 06 05
Opeaaor 4 C23 27 1515-1555 ND
C26 27 1555-2245 ND ND
Opeaaor 4 c27 27 1502-2245 01 01
Opeaor 4 C6l 29 1500-2250 24 21
Opeator 5 C0 27-28 23000645 02 02
Opeator 5 C48 2829 23000645 59 58
Operator 6 C38 28 0815-1450 ND ND
Operator 7 C36 28 0702-1500 02 02
Operator 7 C55 29 0704-1500 11 11

continued



Job Titles

Qpavisr 1
Qpavisr 1
Qpavisr 2
Qpavisr 2
Qpavisr 3
Spavisr 3
Manenence1
Mantenence?2

Mantenanoe2
Manaanoe3
Manaanoe3

Hilter Operator 1

Hilter Operator 1
Hilter Operator 2
Hilter Operator 3
Hilter Operator 3
Tag Dumper 1
Tag Dumper 1
Tag Dumpa 2

Sape
No.

Cr
C19

C24
C31
Car
C30
C5/
Cl

C10
Col

C41
C62
C37
C+A4
C46

TABLE 1 (continued)
Rasond Bregthing Zone Samplesfar Propylene Oxide
Nationd Sarch and Chamicd Compary

Idard Fdls Mane
HETA 88-340
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ND = non-dgtedtable (lessthen 001 mg par sarple)

OHA FEL far propyleneaxideis 20 pom (partspar million) asan 8hour TWA.

Ly 27-29, 1989

Time
Hous

07151120
1120-1500

0715-1900
2300-0645
2250-0645
0802-1500
0820-1530
0725-0752

0715-1116
1116-1445

0715-1445
0920-0935
1132-1500
07151120
1120-1510
0715-1900
2300-0645
0920-1700
0922-1900
0705-1445
0740-1500
0700-1500

NIOSH recommendsthet exposresbereduoad thelowedt feesblelevd.

ND
05

01
ND
ND
ND

01

0.7

ND
ND

ND
ND
ND
ND
04
01
0.2
01
06
ND
ND
01

8Hour TWA

inpom

0.2
0.2
ND
ND
ND
01
01

ND
ND
ND
ND

0.2
01
0.2
01
0.7
ND
ND

01



Location
Mezzanire
Mezzanire
Mezzanire
Mezzanire
Mezzanire
Mezzanire
VasG& F
VaB
Mezzanire
Mezzanire
VaB
vaD
VaE
VaB
VaE

C49

C52

TABLE2

AreaAir Sarpesfor Propylene Oxide
HETA 83-340
Nationd Sarch and Chamicdl Compary

Idand Fels Mane
July 27-29,1989

eNo. Dae iy Timehous
27 0805-1100
27 1100-1505
27 1505-1550
27 1550-1055
27-28 22550645
28 0817-1502
28 1400-2300
28 1400-2300
2829 22450700
2829 22450700
2 0710-1450
2 0710-1455
2 1455-1550
2 1450-2250
2 1550-2250

ND = non-detedtable (lessthen 001 mg par sarple)

18
12
21
36
0.7
24
0.7
0.7
0.7
10.7
19
11
ND
13
39



TABLES3
Rasord Bregthing Zone Samplesfor Epciaronydin

HETA 88-340
Nationd Sarch and Chamicd Compary
I[dand Fells Mare
July 27-29, 1989
Sape Dae Time 8Hour TWA

JbTitles No. Jy Hous pom inpom
Opeator 1 C12 27 1416-1432 132 07
Opeator 1 C18 27 0715-1545 02 02

OHA PEL for gadhlordhydinis2 pom (partspar million) asan 8hour TWA (timeweghted average).
NIOSH recommendstha exposures bereduoad thelovedt feesileleve.



TABLE4
Rasord Bregthing Zone Samplesfor Tatd Dudt

HETA 88-340
Netiondl Serch and Charmicdl Campary
Idand Fells Mane

Jy 28,1939
JbTitle eNo. Time(minuey moh?
Packer 1 6260 435 200
Packer 2 6262 379 116
Packer 3 5940 330 144
Packer 4 6270 375 5.7
Packer 5 5957 330 40

The ACGIH TLV for toid nuissnoedug and garchis 10 g/ asan 8-hour TWA.
The OSHA PEL for totd nuisancedugt is 15 mgi? asan 8-hour TWA.

8Hour TWA mgh?

181
91
114
45
32



